The contamination effect when a discrete Fourier analysis is applied to a short length of data in order to estimate the main diurnal (0,) and semi-diurnal (M,) components of the solid body tide is estimated and it is shown that a moderate length of record (30 days) has distinct advantages over larger record lengths of less than 60 days or so.
Introduction
Of the methods by which the main tidal constituents are usually obtained from a finite length of data (see for example, Cartwright & Catton 1963; Munk & Cartwright 1966; Lambert 1974; Levine & Harrison 1976) the simplest is to perform a discrete Fourier analysis of the data at the frequencies appropriate to the main tidal constituents of interest, choosing a length of data that is an integral number of periods of the desired tidal constituent. Because the tidal frequencies have no common multiple, such a record will contain a non-integral number of periods of all the other tidal constituents causing a contamination of the Fourier estimate for the amplitude of the desired tidal constituent. Franco & Rock (1972) considered the raw Fourier estimates of the tidal constituents and employed an iterative method to improve such estimates in the presence of both noise and truncation effects, but in view of the simplicity of obtaining the raw discrete Fourier estimates it is worthwhile investigating quantitatively the Fourier contamination effect and attempting to minimize it for a data run of moderate length.
The tidal potential can be limited to its principal tidal waves (Melchior 1978) where for the semi-diurnal potential and for the diurnal potential Tables 1 and 2 . @, and $ , are both arbitrary phase terms.
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Effects of truncation
Sing experimental quantities are taken for only a finite number of days they must be related to the truncated functions (for the semi-diurnal variations)
where 1 is the total length of the record and is taken in units of the M2 wave period (= 12.420601 hr); x is the time variable also expressed in such units; rec ( x / l ) is the rectangular gate function (see, for example, Bracewell 1965).
If A(s) is the total Fourier amplitude at the frequency s (in units of cycles per
where s can only take on integral values of 111 and for any variable, T , sinc T is defined as (sin nT)/nT (Bracewell 1965; Godin 1972) . The maximum uncertainties arising in the determination of the individual Fourier estimates of a particular tidal component will now be determined for the main M2 (s = 1) semi-diurnal wave. Putting s = 1, equation (4) From equation (6) it is seen that the maximum value of b, varies as
Now (1 --K , ) is about 2 per cent of the value for (1 + K , ) ( (9) and (10) approach zero and A( l)ma and A( l),,.,h both approach the correct M2 amplitude. e,(l) too, is plotted in Fig. 1 and shows similar characteristics to E,(l) in that there is a region of moderate record length in which there is low contamination of the spectrum, and, in particular, for a data length equal to 26 times the 0, period (or 27.97 sidereal days) the diurnal components contaminate the 0 , component by 6.7 per cent.
Cross contamination effects
To a first order approximation (9) can be re-written as:
The diurnal waves have about half the amplitude of the semi-diurnal waves (see, e.g., Melchior 1978) . If Z is the number of M2 periods then the six diurnal waves of length Z will then contaminate the Mz amplitude by a maximum amount given approximately by:
where Tn is approximately 0.5 and is defined as the frequency of the diurnal waves relative to the semi-diurnal waves. If Z is 57 times the Mz period, the maximum contamination of 2.5 per cent previously derived is increased to 2.6 per cent. 
